SN54LS181, SN548181,
SN74LS181, SN745181
SDLS136 ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

DECEMEBER 1872 —REVISED MARCH 1988

e Full Look-Ahead for High-Speed SN54LS181, SN54S181 . .. J OR W PACKAGE
QOperations on Long Words SN74L5181, SN745181 ... DW OR N PACKAGE
. A (TOP VIEW)
* |nput Clamping_ Diodes Minimize 80 Uz vee
Transmission-Line Effects R [ =] Al
s3 (Os 2 81
® Darlington Qutputs Reduce Turn-Off s2 Qo =[] Az
Time $1 (s ] B2
s0 s 19] A3
e Arithmetic Operating Modes: C,\',‘, E; :s% %3
Addition Fo Tb sl Coes
Subtraction Ft Tu g P
Shift Operand A One Position e E:; ::3 a-e
Magnitude Comparison
Plus Twelve Other Arithmetic SN54LS181, SN54S181 . . . FK PACKAGE
Operations {TOP VIEW)

® Logic Function Modes:
Exclusive-OR
Comparator
AND, NAND, OR, NOR
Plus Ten Other Logic Operations

NC - No internal connection

TYPICAL ADDITION TIMES

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING 'LS181 USING 'S5181 ARITHMETIC/ LOOK-AHEAD BETWEEN
BITS AND 'S182 AND "5182 LOGIC UNITS CARRY GENERATORS ALUs
1to4 24 ns 11 ns 1 NONE
S8 440 ns 18 ns 2 RIPPLE
910 18 44 ns 19 ns 3o0r4d 1 FULL LOOK-AHEAD
17 to 64 638 ns 28 ns 51ta0 16 Jta b FULL LOOK-AHEAD

description

The 'LS181 and ‘5181 are arithmetic logic units (ALU)/function generators that have a complexity of 75 equivalent
gates on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in
Tables 1 and 2. These operations are selected by the four function-select lines (S0, S1, S2, 53} and include additian,
subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries must
be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme is made
available in these devices for fast, simultaneous carry generation by means of two cascade-outputs (pins 15 and 17)
for the four bits in the package. When used in conjunction with the SN54S182 or SN745182 full carry look-ahead
circuits, high-speed arithmetic operations can he performed. The typical addition times shown above illustrate the
little additional time required for addition of longer words when full carry look-ahead is employed. The method of
cascading 'S5182 circuits with these ALUs to provide multi-level full carry look-ahead is illustrated under typical
applications data for the ‘'S182.

If high speed is not of importance, a ripple-carry input {C) and a ripple-carry output (Cp, + 4} are availabie. However,
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be perfarmed

without external circuitry.
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SN54L5181, SNb4S5181
SN74L5181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description (continued)

The L5181 and "S181 will accommodate active-high data if the pin designations are interpreted as follows:

PIN NUMBER 2 1 123 (2221 (20 (19 (18| 9 (10} 11 13 | 7 16

15
Active-low data (Table 1} | Ag | Bg | A1 |B1 | A2 |Bo |A3 [B3 |Fg |F1 [F2 | F3 ICh|Chea | P
Active-high data (Table 2)| Ag [ Bp | A1 |B1 | As |B2a (A3 [B3 [Fg [F1 | Fo| Fa | Cnh [Chea | X

"(DI:.'

Subtraction is accomplished by 1’s complement addition where the 1's complement of the subtrahend is generated
internaily. The resultant output is A—B—1, which requires an end-around or forced carry to provide A—B.

The ‘L5181 or ‘S181 can also be utilized as a comparator, The A = B output is internally decodad from the function
outputs (FO, F1, F2, F3) so that when two wards of equal magnitude are applied at the A and B inputs, it will assume
a high level to indicate equality {A =8). The ALU must be in the subtract mode with Cq = H when performing this
comparison. The A = B output is open-ccllector so that it can be wire-AND connected to give a comparison for more
than four bits. The carry output (Cp, 1 4) can also be used to supply relative magnitude information. Again, the ALL
must be placed in the subtract mode by piacing the function select inputs §3, 82, 51, S0 at L, H, H, L, respectivsiy.

ACTIVE-LOW DATA | ACTIVE-HIGH DATA
INPUT Cp, |QUTPUT Cp g
(FIGURE 1) (FIGURE 2)
H H A>B A<B
H L A<B A>B
L H A>B A<B
L L A<B A8

These circuits have been designed to not only incorporate all of the designer’s requirements for arithmetic operations,
but also to provide 16 possible functions of two Boolean variables without the use of external circuitry, These logic
functions are selected by use of the four function-select inputs (50, 51,52.53) with the mode-control input (M) ata
high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and include exclusive-OR,
NAND, AND, NOR, and OR functions.

Series 54, 54LS, and 54S devices are characterized for operation ovear the full military temperature range of —55°C
to 125°C; Series 74LS and 745 devices are characterized for operation from 0°C to 70°C.

signal designations

In both Figures 1 and 2, the polarity indicators () indicate that the associated input or output is active-low with
respect to the function shown inside the symbol, and the symbols are the same in both figures. The signal designations
in Figure 1 agree with the indicated internal functions based on active-low data, and are for use with the logic functions
and arithmetic cperations shown in Table 1. The signal designations have been changed in Figure 2 to accommodate
the logic functions and arithmetic operations for the active-high data givenin Table 2. The 'LS181 and ‘S181, together
with the ‘§182, can be used with the signal designation of either Figure 1 or Figure 2.
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SN54LS181, SNb4S181,
SN74L5181, SN74S5181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic symboisT and signal designations (active-low data)

'L§181 OR '$181 ‘182
ALY
sol® 0 _ Cn (1 a
5118 ©...15 cppa_{15tP o i3 cPO
0 . £ —
sz‘;: Mg (0. 15 cop— 172G o f2) cGo
53:3] 6P=0Q) O —%A-s ﬁ1'4i_h Pl
i a . ..15 copb—18¢ . 512 _mlcar
n —_
cl Pz—b-::: cP1 co1 ®lcn.g
1 C G2—— IMJcG2
o2l maf attTe) 1
%gm . ; 11 SELIY Pa———tcp3 cost— Ve, 18
T 52! rdces
22 o |f (2] 100 palld 17
5122 nlo F1 Pa S ere cosb—-2c, .24
= 1211 _
Az —Dup Ga——DxcGa
=" 120) ~ 1= 2
Ez—b-:m a 14 F2 Ps—b(:? CPS5 corl—22c, ., 32
A s —1° - SEIE g51® rleas
83—Dyo AL N PP
EE.I_E’_..I:. CG6
77210 rfepy
57% CG7

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for dual-in-line and "“small outline’” packages.

FIGURE 1 (USE WITH TABLE 1}

TABLE 1
SELECTION ACTIVE-LOW DATA
M=H M= L; ARITHMETIC OPERATIONS

53 52 51 S0 LOGIC Cn=L (-2n=H

FUNCTIONS {no carry) {with carry)
L L L L F=A F=AMINUS1 F=A
L L L H E=AB F=AB MINUS 1 F=AB
L L H L F=A+B F= AB MINUS 1 F=AB
L L H H F=1 F=MINUS 1 (2's COMP} F = ZERO
L H L L F=A+E F=APLUS (A + B} F=APLUS{A +B) PLUS
L H L H F=B F=ABPLUS (A +BI F=ABPLUS {A +B) PLUS 1
L H H L F=A®B F=AMINUS BE MINUS 1 F= AMINUSB
L H H H F=A+B F=A+B8 F=(A+B) PLUS1
H L L L F=AB F=APLUS{A+B) F=APLUS{A+B)PLUS
H L L H F=A®B F=APLUSB F=APLUSBPLUS
H L H L F=B F=ABPLUS{A +B) F=AB PLUS (A + B} PLUS 1
H L H H F=A+8 F=(A+B) F=(A+8}PLUS
H H L L F=0 F - A PLUS A} F=APLUS A PLUS 1
H H L H F=AB F=ABPLUS A F=ABPLUS A PLUS 1
H H H L F=AB F=ABPLUS A F=ABPLUS A PLUS 1
H H H H F=A F=A F=APLUS1

*Each bit is shifted to the next more significant position.
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SN54LS181, SN545181,
SN741S181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTIONS GENERATORS

logic symbols? and signal designations (active-high data}

‘15181 OR 'S$181 '§182
(6) R ALU Cn (1) a P8
S0
51:2: o (0...1mcpps USIX X0 ::i cPo
22§ iMoo 0. sicops 7Y Yo = cGo
TRl — 6tP=at o 1% s x12__rdcer
‘.:M:_g:_—-«; 0...18 colb—HEE . v12L_mlcer
. _
ci x2 B _efem corb—LC .8
2 o - va i ooz
11z
:gm ~ 3 (1] SNy X3Thcp3 coz—""Cn 16
PRpr N MTTII b 7
PEFINN (21 b 10, x4 1% rfcps cosl— 1%, 24
T
2"""::(1,: P (4] (111 ST D {22)
Bzm_t:u Q Fz X5 ———L| CPR co7f———=Cn +32
Aaan‘P (8l e, 11315 Y5 cas
B3 Q xs%—bﬂ cre
NSLLINN PV
x7{_2lb. cP?
y7 B9 rlegy

'These symbals are in accordance with ANSI/IEEE Std. 91-1984 and |EC Pubfication 617-12.

Pin numbers shown are for dual-in-line and ““small outiine’” packages.

FIGURE 2 (USE WITH TABLE 2}

TABLE 2
ACTIVE-HIGH DATA
SELECTION
mMaH M = L: ARITHMETIC OPERATIONS

s3 s2 St S0 LoGic Cn=H En=t

FUNCTIONS (no carry) {with carry)
L L L L F=A F=A F=APLUS1
L L L H F=A+8 F=A+B F=1{A+B)PLUS 1
L L H L F=AB F=A+B F={(A+B)PLUS1
L L H H F=0 F = MINUS 7 {25 COMPL) F=2ZERO
L H L L F=4AB F=APLUS AB F=APLUS ABPLUS 1
L H L H F=B F= (A +B) PLUS AB F=1{A+8) PLUS AB PLUS 1
L H H L F=A@B F=AMINUS B MINUS 1 F=AMINUSB
L H H H F=A8 F=AB MINUS 1 F=AB
H L L L F=A+8B F= APLUS AB F=APLUS AB PLUS 1
H L L H F=A®B F=APLUSE F=APLUSEPLUS)
H L H L F=8 F=(A+B)PLUS AB F=1{A+B)PLUS AB PLUS 1
H L H H F=AB F = AB MINUS 1 F=AB
H H L L F=1 F = APLUS At F=APLUSAPLUS1
H H L H F=A+B F={(A+8) PLUSA F=(A+8)PLUS A PLUS 1
H H H L F=A+B F=|A+B PLUS A F={A+B) PLUS APLUS 1
H H H H F=A F=A MANUS1 F=A

T Each bit is shifted to the next mare significant position.
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SNEALS181, SN545181, SN74L5181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

S0 s1

7y

$z 83

(18}

{17} —

B3 orB3

{19]

A3orA3

I

£

GorY
L: {16} Cpea or
Cr|+4

{15} -

B2orB2 (20) # ‘.‘D

(21}

AZ or A2

(22}

Blor Bt —

(23)

Alor Al

—

- 1
BD or BO

- 12}
A0 or AQ

Porx

13 -
—F3orF3

1 .
FZ or F2

{14)

{10

) =
F1or F1

VLI N

o

Cp, or C,

Pin numbers shown are for DW, J, N, and W packages.
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SN54L5181, SN74LS181
ARITHMETIC LOGIC UNITS/FUNCTION GENEHATURS

absolute maximum ratings over recommended operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (see Note 1)

Input voltage .

Interemitter voltage 1see Note 2)

Operating free-air temperature range: SN54LS1 81
SN74L5181

Storage temperature range

NOTES: Voltage values, except interemitter valtage, are with respect 1o network ground terminai.

1.
conjunction with inputs $2 or $3, and to each B input in conjunction with inputs SO or §3.

recommended operating conditions

7V
bho vV
55V

—55 Cto 125°C
0°C to 70°C
—65°C to 150°C

2. This is the voltage between two emitters of a muitiple-emitter transistor. For this circuit, this rating applies to each A input in

SN54L5181 SN74L8181
MIN NOM MAX | MIN NOM MAX unIT
Supply voltage, Voo 4.5 5 55,475 & 6.26| WV
High-level cutput current, gy (All outputs except A = B —400 —400( u#A
Low-level output current, oL 4 8| mA
Operating free-air temperature, Ta —E5 125 0 70| °¢C

electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)

SN54LS181 SN74L35181
PARAMETER TEST CONDITIONST UnNIT
MIN TYPF MAX [MIN' TYPT MAX
V4 High-level input voltage 2 2 v
VL Low-leval input voltage 0.7 G8| V
Vixg Inputclamp voltage Voo = MIN, Ij = —18mA ~-1.8 —1.5| WV
High-level output voltage, Voo = MIN, ViH=2V,
vou 2 " 8 cc IH 25 34 27 34 v
any output except A =8 VL = VL max, {pH = —400 uA
High-level output current, v = MIN, VIiH=2V,
lon ¢ B cc IH 100 100| pa
A = B output only VL = VL max, Vo4 =558V
oL =4 mA 0.25 0.4 0.25 0.4
Lowlavel | All outputs Voo =MIN,  Vig=2 A 0.35
= R =2V, ! =8 . 05
VoL output cc fH oL m v
It Cutput G Vi = V||, max lopL = 16 mA Q.47 0.7 0.47 Q.7
voltage
9 Output B oL -8 mA 035 068 035 065
Input Mode input 0.1 0.1
current at | Any A or Binput 0.3 0.3
0 i YO TP lvoe=MAX, V=55V mA
max. input { Any 8 input 0.4 0.4
voltage Carry input 0.5 0.5
Mode i t 20
High-tevel AU exmpua - 25 50
or input
Ity input oo P lvee=Max, vi=27v LA
Any S input 80 80
current
Carry input 100 100
Mode input —0.4 -0.4
Low-level e A or B : 2 12
ny A or B inpu -1. -1.
| input V =MAX, =04V A
. me Any 8 input cc -1.6 -16 ™
current -
Carry input -2 -2
Short-circuit cutput current,
las . Veg = MAX -6 —a0 | -5 —-42| ma
any output except A = BS
Condition A 20 32 20 34
{ S ly current Voo = MAX, See Note 3 A
€c supRly ©e Condition B 21 35 21 37| "

TFor conditions shown as MIN or MAX, use the apprapriate valua specified under recormmendecd operating conditions,

Tan typical values are at Vo =5 W, Ty = 25°C.

§Not mere then one outout should be shorted at a Tima.

NOTE 3: With outputs open, o is measured for the foilowing conditions:
A. SO through 83, M, and A inputs are at 4,5 V, all other inpu1s are grounded.
B. 30 through S3 and M are at 4.5 V, all other inputs are grounded.

Ttmﬁs"
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SNb4LS181, SN74LS181
ARITHMETIC LOGIC UNITS/FUNCTION GEMERATORS

switching characteristics, Vgg =5V, Ta = 25°C, {C = 15 pF, RL = 2 k2, see note 4)

PARAMETERT FROM To TEST CONDITIONS MIN TYP MAX [UNIT
L
(INPUT} (OUTPUT)
1 18 27
PLH C Cn+d ns
PHL 13 20
t - = M=0V,50=83=456V,
PLH AnyAorB | Cheg 53= 25 a8 |
PHL §1=52 =0 V (SUM model 75 38
Y — — M=0V,50=53=0V
Fth AnyBorB | Chea 53- 27 a1 |
tPHL S§1=52=4.5V (DIFF mode} 27 41
t = M=0V 17
PLH cn Any F i Ll
L {SUM or DIFF mode) 13 20
t - = = M= = =4,
PLH Any K or B = 0V,50=53-45V, a2 [
PHL 51=52 =0V (5UM mode) 16 23
L - = = M=0V,50=S83=0V, 21 32
PLH Any A or B G = ns
tPHL S1=52=45V (DIFF mode) 21 32
It - = M=0V =53=45V, 20 30
PLH Any AorB P .50 53_ 5 ns
tPHL 81 =52 =0V, (SUM madel 20 30
t - = = M=0V, 50=83=0V, 20 30
PLH Any AorB [ N ns
PHL $1=$2=4.5V (DIFF model 22 33
t — — — M=0V,80=83=458V, 21 32
PLH Ao B F; e ns
PHL 81 =52 =0V (SUM mode) 13 20
1 = — — M=0V,50=83=0V, 21 32
PLH Aj or Bj F; — ns
PHL $1=52 =45V (DIFF mode) 21 32
f - = = 22 33
PLH A; or B; F M = 4.5 V {lagic model ns
tPHL 26 38
- = M=0V,50=83=0V, 33 50
PLH Any A or B A=8 —_— ns
PHL §1=52=456V (DIFF mode) 1 62

t'q:q_H = propagation delay time, iow-to-high-level output
tpHL = propagation delay tima, high-to-low-level output
NOTE 4: Load circuits and voltage wveforms are shown in Section 1. Refer to Parameter Measurement information page for test conditions.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS A =B OUTPUT
EXCEPT A =8

Veco == —— ; veo
250 2 NOM

INPUT -
OUTPUT

QUTPUT

Mode control: Rgg = 17 ki2 NOM
Any A or B: Rgq=5.67 kiZ NOM
Any S: Rg, 4.26 k52 NOM
Cn: Req=2.86 ®2 NOM

i

{ip
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SNbh4S181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Ve (see Note 1) 7V
Inputvoltage . . . . . . . 58V
Interemitter voltage (see Note 2) e e e e e 55V
Ogperating free-air temperature: SN845181 . . . . . ., ., . ., . . .. ... ... .. -8’Cto125°C

SN745181 R ¢ Mo T fr{ s W
Storage temperaturerange . . . . . . . . . . . . . . . . . . . . . ... .... -—B5Ct150°C

NOTES: 1. Woltage values, excegt interemitter valtage, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. Far this circuit, this rating applies w each A input in

conjunction with inputs S2 ar 53, and o each B input in conjunction with inputs 50 or S3.

recommended operating conditions

SN545181 SN745181 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 |4.75 5 528 v
High-level output current, IgH (All outputs except A = B} -1 -1 | mA
Low-level output current, I 20 28 | mA
Oparating free-air temperature, TA —65 125 [s] 70 “C
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted)
SN545181 SN745181
PARAMETER TEST CONDITIONST - UNIT
MIN TYPE MAX | MIN TYPI MAX
V|H High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 08| v
Vik Input clamp voltage Ve = MIN, Iy =—18mA —-1.2 -1.2] Vv
High-level output voltage, v = MIN, ViH=2V,
vou 2 P ¢ ce TH 25 34 27 34 v
any output except A = B ViL=08V, g = —=1mA
High-level output current, v = MIN, VIH=2V,
g ¢ cc IH 250 250 ua
A = B output only ViL=08YV, VOoH =55V
\ = MIN, Vig =2V,
Ve Lowlevel output voltage ce IH 05 05 WV
VIL=08Y, (gL=20mA
Input current at
I pu , Voo = MAX, V=65V 1 1| ma
maximum input voltage
Moede input 50 50
High-level = p--_
) Any A or B input 160 160
l{H input - Voo = MAX, V=28V MA
Any S input 200 200
current
Carry input 280 250
Made input —2 -2
Low-level e A or B . 5 5
n or B inpu — —
i  input Y _ P Vee = MAX, Vy=085V mA
Any S input -8 -8
current
Carry input —10 —-10
\ Short-circuit autput current, v - MAX —40 100 | 40 100 A
0s any output except A = BY cC - m
Voo = MAX, Ta = 125°C, W package 195
lgec  Supply current See Note 3 only mA
Ve = MAX, See Note 3 All packages 120 220 120 220

TFar conditians shown as MIN ar MAX, use the appropriate value specifiad under recommended aperating conditions.
A1l typical values are at Voo =5 W, T = 25°C.
$Not more than one output should be shorted at a time.
NOTE 3: g is measured for the foil_owing conditions {the typical and maximum values apply to bathl:
A, 50 through 33, M, and A inputs are at 4.5 V, all gather inputs are grounded, and all cutputs are gpen.
B. S0 through S3 and M are at 4.5 V, all other inputs grounded, and all outputs are ppen,

‘Qip
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SN54S181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics, Ve =5V, Ta =25°C (CL = 15 pF, R = 280 22, see note 4}

PARAMETER? FROM {INPUT} TO (QUTPUT} TEST CONDITIONS MIN TYP MAX |UNIT
N 7 104
PLH Cp Cnia ns
PHL 7 105
t [ M=0V,50=83=45V 12. 18.
PLH Ary & or B Cr+a DV.50-83-45V, 25 185 |
tPHL 1 =52 = 0 V (SUM model 125 185
t - = M=0V.50=83=0V .
PLH Any AorB Cr+4 OV.50-33-0aV, 155 23 ns
PHL $1=52=45V (DIFF model 155 23
1 - M=0V 7 1
PLH Cn Any F — —_— 2 ng
tPHL ISUM or DIFF mode) 7 12
- = = M=0 = =45V
PLH Any A or B = V.S0-53-=45V, 8 12|
tPHE S1=52=0V {SUM mode) 7.5 12
1 - = M=0V 50=83=0V, 10.5 15
PLH Any A or B G —_ ns
tPHL $1=82 =45V {DIFF mode) 10.5 15
t - - M=0V,50=33=45V, 7.5 12
PLH Any A or B P =0 ns
PHL §1=52=0V (SUM mode) 76 12
t - M= = =0V, 10. 1
LA Any R or B . OV,.50-83-0 65 15|
WwHL 51 =52 = 4.5V (DIFF mode) 10.5 15
t - = —= M=0V,30=83=45V, 11 16.
FLH Ajor B; Fi P 65 ns
tPHL 51 =52 =0V {SUM mode) 11 16.5
LM — M-0V,50=53-0V, 12 20
Aj or Bj F; - ns

PHE 51 =52 =4.5V (DIFF mode} 14 22
t - = 14 20
PLH A; or B; F; M = 4.5 V (logic mode) ns
tPHL 14 22
PLH _ M-0V.S0-53-0V, 15 23

Any AorB A=B P ns
PPHL $1=52=4.5V (DIFF model 20 30

TtpLy = propagation delay time, low-to-high-level output
tpHL = propagation dslay time, high-to-low-level output

NOTE 4: Load circuits and voltage wveforms are shown in Section 1. Refer to Parameter Measurerent Information page for tast conditions.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
EXCEPTA =8B

vee ———p——-- - vee
50 £ NOM

R

eq
INPUT - :K .
)
3

OuUTPUT

Mode control: Rggq = 2.8 k§2 NOM
Any A or B: Rag = 940 {1} NOM
Any S: Heq=7OOQNOM

Ch: Heq=5609NDM

A =B OUTPUT

QUTPUT

{i’
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SN54LS181, SN545181, SN74LSIB1; SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE
FUNCTION INPUTS: S0=53«45V,81=582=M=0V

OTHER INPUT
INPFUT SAME BIT OTHER DATA INPUTS |OUTPUT ouUTPUT
E NDER NDER | WAVEFORM
PARAMETER uTEST AFFLY APPLY APPLY APPLY UTEST {Soe Note 4}
e No
4.5V GND 4.5 vV GND
PLH E} E None Flimamivg Cn Ei in-Phase
tPHL Aand B
~ p R —
PLH B; A None _e-mmnﬂg Ch F; In-Phase
PHL Aand B
_ ~ R i —
PLH Aj 8 None Nane — amafung P In-Phase
PHL A and B, Cry
1 = - Remainin -
PLH B A None None - = 9 P In-Phase
TPHL Aand B, Cp
~ - Remai A inin -
PLH Aj None B; emaining Fmaining G In-Phase
PHL ] A, Cp
s = Remaini Remainin -
PLH B; Nane A ® —lmng ermains . G In-Phase
PPHL 8 A.Cp
All Al Any £
IPLH Cp None None = = v In-Phase
IPHL A ] or Cped
- = Remain RAemainn
PLH Aj None B; _' "9 ,r." i Chn+a Qut-of-Phase
WPHL B A, Cp
PLH E, None Ki Rern_a_mmg Re:nalnmg Chn+g Gut-of-Phase
PHL B A.Cn
DIFF MODE TEST TABLE
FUNCTION INPUTS: 81 =82=45V, 80=83=M=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS |OUTPUT OuUTPUT
PARAMETER | UNDER UNDER | WAVEFORM
APPLY APPLY APPLY APPLY
TEST TEST (Ses Note 4)
45V GND 45V GND
t - = A R n -
PLH A, None & gmanieg maint 9 Fi In-Phase
tPHL A 8. Cn
1 - — Rey A Pin —
FLH 8; A MNone mamne emaning Fi Gut-of-Phase
PHL A B, Cn
'PLH A, None B, Noneg ‘Remal_nlng " in-Phase
tEp Aand B, Cy
= — R i —
PLH B, A MNane None — ernal_r:lhg P QOut-of -Phase
P |, A and B. Cpy
K = = Remainen =
PLH A, B; Naone None _ ma_l.' 9 ] In-Phase
1PHL Aand B, Cy
1 = = Remaimin —
PLH B; Nane A, Nane — il 9 G Qut-of-Phase
BHL Aand B, Cn
IPLH A, None B; HEm.a_mmg RETammg A=8B In-Prase
TPHL A B.Cp
— - R R i
IPLH E, A, None emening | Remawife | aA-B | Ourof Phass
PHIL A B, Ca
1 All
PLH Cn None None - = None Cnea_ (n-Phase
(PHL Aand B or any F
t — 2] i
PLH =, B Nana Nore oA | Co4a | Out-of-Phase
1PHL A.B. Gy
t = - Hemainm
PLH 8; None A, None — _m < Ch+a In -Phase
PHL A B.C,
LOGIC MODE TEST TABLE
FUNCT{ON INPUTS: 81=8S2=M=4.5V,50=83=0V
OTHER INPUT
iNPUT DTHER OATA INPUTS |OUTPUT QUTPUT
PARAMETER | UNDER Sawme &1 UNDER | WAVEFORM
TEST APPLY APPLY APPLY APPLY TEST [Sea N
45v | GND a5V GND o Nota 4)
t = - R i -
PLH A, B8 None None - Ema:"ng F Dut-of-Phase
PHL A and B, Cpy
1] — - R =
PLH B, A, Nene None - emaqu F, Cut-of-Phase
PHL Aand 8, Ch

NOTE 4: Load circuits and voltage waveforms are shawn in Section 1.

{i}
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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